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distributions
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Until last meeting the following features were

implemented in the model. ..

» Length of the boards is generated based on representative
distributions
» Material properties (Eo, f; o) are generated based on a
two-level stochastic distribution
» for each boards and
» within a single board

» Crack initiation and propagation (XFEM: eXtended Finite
Element Method)
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m Universitat Stuttgart

Until last meeting the following features were

implemented in the model. ..

» Length of the boards is generated based on representative
distributions
» Material properties (Eo, f; o) are generated based on a
two-level stochastic distribution
» for each boards and
» within a single board
» Crack initiation and propagation (XFEM: eXtended Finite
Element Method)
» softening
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Improvements

» Autocorrelation of properties within each board
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Improvements

» Autocorrelation of properties within each board

» Laminations are built from individual boards connected
with finger joints.
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m Universitat Stuttgart

Improvements

» Autocorrelation of properties within each board

» Laminations are built from individual boards connected
with finger joints.

» Simplification of the model (BC)
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Auto-correlation of properties within single boards
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Auto-correlation of properties within single boards

» Auto-correlation of the mechanical properties within a
board is now implemented
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Auto-correlation of properties within single boards

» Auto-correlation of the mechanical properties within a
board is now implemented

nj = e (1)
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Auto-correlation of properties within single boards
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Auto-correlation of properties within single boards
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Laminations and finger joints

The generation of lamellae was improved:
1. Generation of mechanical properties for each board
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Laminations and finger joints

The generation of lamellae was improved:
1. Generation of mechanical properties for each board
» Global properties (length, MOE, f;)
» Division of the board in small cells (=50 mm)
» Generate properties for each cell (generation of correlation
matrix for autocorrelation)
2. Longitudinal connection of boards with finger joints
> f; 5 is correlated with min {E; Epi1}
» A dimension (length) for the finger joint is defined
3. A single, very long lamella is created this way, which then
is “cut” (until this point everything is just data)
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Generation of input data MPSQ
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Generation of input data ME@
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Building the glulam

Universitat Stuttgart

.
The process to build the glulam model contemplates

1. the definition of the geometry, where each cell is defined,
but without properties assigned jet (skeleton).
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.
The process to build the glulam model contemplates

1. the definition of the geometry, where each cell is defined,
but without properties assigned jet (skeleton).

2. Each the data previously generated is assigned to each
corresponding cell

3. The cells are partitioned where the finger joints are located
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Building the glulam

Universitat Stuttgart

.
The process to build the glulam model contemplates

1. the definition of the geometry, where each cell is defined,
but without properties assigned jet (skeleton).

2. Each the data previously generated is assigned to each
corresponding cell

3. The cells are partitioned where the finger joints are located
4. Properties of the finger joints are assigned
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Building the glulam MPA

Procedure
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Building the glulam MPA

Procedure
cell E fi
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Building the glulam MPA

Procedure
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Building the glulam MPA

Procedure
N E ffj
1 E f Finger joints
Ex b
n [ E, | f
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Border conditions/Load application

Universitat Stuttgart

» Only the region subjected to pure bending is contemplated
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» Only the region subjected to pure bending is contemplated

» The moment is introduced by rotating both ends of the
beam (displacement controlled).
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Border conditions/Load application MEQ

» Only the region subjected to pure bending is contemplated
» The moment is introduced by rotating both ends of the
beam (displacement controlled).

» This helps in the stability of the problem and reduces the
amount of elements needed by 2/3
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Border conditions/Load application

Universitat Stuttgart

P/2 P/2
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Border conditions/Load application

Universitat Stuttgart
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How does this look in Abaqus?
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Boards
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Finger joints
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Meshing
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Enriched zone
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Modeling the experiments realized at FCBA
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m Universitat Stuttgart

Modeling the experiments realized at FCBA

» Example: beam Nr. 9

1 1 L L ‘ L |
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Longueur (mm)
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Beam Nr. 9

(avg: 75%)

755746400

ODB: Specimen No.odh Abaqus/Standard 3DEXPERIENCE R2016x  Wed Jun 01 18:54:04 GMT+02:00 2016

I x  Stepi Load-1
Increment  25: Step Time = 0.2500
11

Primary Var: §,
Deformed Var: U Deformation Scale Factor: +1.000e+00
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Beam Nr. 9

(avg: 75%)

7758590400

ODB: Specimen No.odh Abaqus/Standard 3DEXPERIENCE R2016x  Wed Jun 01 18:54:04 GMT+02:00 2016

I x  Stepi Load-1
Increment  306: Step Time = 0.4400
1

Primary Var: S, S11
Deformed Var: U Deformation Scale Factor: +1.000e+00
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Beam Nr. 7
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Beam Nr. 19
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Overview of milestones ME";\

Milestone Status

13. Modeling of Both simulations models (analytical and FEM
hardwood model) were developed. Verification of exper-
glulam imental testing is in progress. Current results

show a good relation between theory and Exper-
iments.

14.  Modeling of The model created for milestone 13 will be fur-
hybrid ther developed to include the ability to model hy-
hardwood- brid glulam composed of softwoods and hard-
softwood woods.
glulam
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Thanks!
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